Introduction {#sec1}
============

Leber\'s hereditary optic neuropathy (LHON), a maternally inherited disease characterized by bilateral central vision loss, remains without cure.[@bib1], [@bib2], [@bib3], [@bib4] Recent in vitro studies have highlighted estrogen\'s role in preserving vision by increasing mitochondrial biogenesis.[@bib5], [@bib6] However, estrogen\'s protective role in vivo has yet to be reported.

We report a case of LHON in a menopausal woman, who experienced accelerated visual recovery following treatment with idebenone and hormone replacement therapy (HRT).

Case report {#sec2}
===========

A 48-year-old woman presented with a four-month history of painless, progressive loss of vision beginning with the left eye followed by subsequent involvement of the right eye two months later. The patient was previously treated with intravenous (IV) corticosteroids for presumed optic neuritis, however, her vision worsened. Best corrected visual acuities (BCVA) were 20/60 OD and 20/200 OS. Intraocular pressures were 13 OU. Color vision on Ishihara plate testing was 1/14 OD and 0/14 OS. Humphrey visual field (HVF) testing showed bilateral cecocentral scotomas ([Fig. 1](#fig1){ref-type="fig"}); dilated funduscopy revealed temporal pallor OU. Neurological examination of motor and sensory function, muscle bulk, tone, and gait were intact. Magnetic resonance imaging (MRI) showed a normal optic nerve appearance bilaterally without enhancement or periventricular white matter lesions. Lumbar puncture cerebrospinal fluid analysis, autoimmune panel, immunoglobulins, and complement levels were all negative. The patient\'s mother had bilateral vision loss at 58 years of age. Of note, the patient consumed more than a half-bottle of wine daily. She was previously on contraceptive hormonal therapy including etonogestrel 0.12 mg and ethinyl estradiol 0.015 mg daily. Her visual symptoms began three months after discontinuing the hormonal regimen. The patient\'s presentation was concerning for mitochondrial optic neuropathy. She began idebenone 300 mg TID with vitamin C, resumed her original hormonal regimen of etonogestrel 0.12 mg and ethinyl estradiol 0.015 mg daily and minimized alcohol consumption. Genetic testing of the patient and her mother for OPA1 and LHON mitochondrial DNA (mtDNA) mutations (11778G \> A, 14484T \> C and 3460G \> A) was negative. Intriguingly, the patient\'s vision markedly improved post-therapy, having BCVAs of 20/40 OD and 20/60 OS by one month; 20/25 OU by two months; 20/20 OD and 20/25 OS by eight months. Color vision significantly improved on Ishihara plate testing, scoring 2/14 OD and 1/14 OS by one month; 6/14 OD and 2/14 OS by six months. 30-2 HVF also markedly improved OU by two months ([Fig. 2](#fig2){ref-type="fig"}) and continued to eight months ([Fig. 3](#fig3){ref-type="fig"}). Comprehensive mitochondrial genome sequencing genetically confirmed LHON, revealing a 10197 mtDNA mutation.Fig. 1(A, B) Humphrey visual field (HVF) 24-2 maps of the visual field examination on initial presentation, revealing significant cecocentral scotomas in the left and right eye, respectively. (C, D) Depict total deviation of the visual field examination on initial presentation in the left and right eye, respectively. Mean deviation: --15.66 dB OS, --18.25 dB OD.Fig. 2(A, B) Humphrey visual field (HVF) 30-2 maps of the visual field examination at two months, revealing mild decrease in cecocentral scotomas in the left and right eye, respectively. (C, D) depict total deviation of the visual field examination on initial presentation in the left and right eye, respectively. Mean deviation: −8.11 dB OD, −13.14 dB OS.Fig. 2Fig. 3(A, B) Humphrey visual field (HVF) 30-2 maps of the visual field examination at eight months, revealing further decrease of the scotomas in the left and right eye, respectively. (C, D) depict less total deviation of the visual field examination on second visit in the left and right eye, respectively. Mean deviation: −4.56 dB OD, −6.61 dB OS.Fig. 3

Discussion {#sec3}
==========

We present a case of LHON in a menopausal woman whose vision loss began shortly after discontinuing estrogen replacement. While causality cannot be definitively proven, the patient\'s presentation in association with estrogen deficiency and the absence of alternative triggers is highly suggestive of estrogen\'s protective role in LHON. Also, LHON 10197, characterized by an ND3 subunit defect in mitochondrial complex I, has been solely identified in patients with Leigh syndrome, Leigh-like syndrome, and LHON and dystonia.[@bib7], [@bib8] Our case provides the first reporting of this mutation with isolated LHON, as the patient had no accompanying neurological deficits.

Idebenone can absorb reactive oxygen species and serve as an electron carrier in the mitochondrial respiratory chain. Visual improvement typically does not occur until two or more years post-therapy, and rarely occurs by one year.[@bib9], [@bib10] Our patient\'s vision improved shortly after one month with complete visual recovery by eight months. Therefore additional mechanisms must be considered. Recent studies have highlighted the important role of estrogen in preserving vision in LHON. This may explain not only the reduced prevalence of disease in women relative to men overall, but also the increased incidence of disease associated with a decline in estrogen as frequently seen in menopausal patients.[@bib5], [@bib6] In vitro studies have elucidated estrogen\'s mechanism of action. Through activation of the estrogen β receptor, which localizes to the mitochondrial network of retinal ganglion cells, estrogen upregulates antioxidant enzyme production of superoxide dismutase 2, increases mitochondrial biogenesis, and enhances cellular energy competence.[@bib5], [@bib6] Idebenone treatment combined with HRT may have a synergistic effect in enhancing cellular bioenergetics and may explain the patient\'s accelerated visual improvement. Nevertheless, additional studies are needed to confirm estrogen\'s protective role in vivo.
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